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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUSs 110 AUCHHUILIMHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMH pPe3y/IbTaTaAMHU OCBOCHHS 00pa30BaTe/IbHON MPOrpaMMbl

1.1.

Hucnummua  Bb1.6.20

«Teopusi BeposiTHOCTEH W MaTeMaTH4YecKasi

CTAaTUCTUKA»

o0ecIreynBacT OBJIaZICHUC CICAYIOIHUMU KOMIICTCHIHUAMUA C YUCTOM STalla:

Kox Kon srama
OCBOEHUS HanmMenoBanue 3ramna 0OCBOSHUS
KOMIIETEHITN HanMeHnoBaHMe KOMIIETEHIINN
1/1 KOMIIETEHIH KOMIIETEHITUH
5
[1K-10 BJIaJI€HIE HaBBIKAMU T1K-10.2 OcBoeHue TeOPETUKO-

KOJIMYECTBEHHOTO U
Ka4eCTBCHHOI'O aHAJIN3a
uHpOpMAaLUU TIPU NPUHATUN
YIIPABJICHYECKUX PELICHUM,
IIOCTPOEHHUSI SKOHOMHUYECKUX,
(PMHAHCOBBIX U
OpraHu3alMOHHO-
YIIPABJICHYECKUX MOJEIEH IIyTEM
UX aJanTalyy K KOHKPETHBIM

BEPOSITHOCTHBIX METOJIOB M HX
PHIIOKEHHUE K 3371a9aM
MaTeMaTHYECKOW CTAaTUCTUKHY;
OCBOCHHE METOJI0JIOTUH cOopa,
00paboOTKHU U aHAIHM3a
CTAaTHCTUYECKUX JTAHHBIX,
XapaKTePU3YIOIIUX
HKOHOMHYECKOE U COIHATIbHOE
pa3BuTHE 00IIeCTBa

3aZla4aM YIIPaBJICHHUA

B pesynbrare ocBOGHUS IUCHUILTHHBI Y CTYIEHTOB JOJDKHBI OBITh C(HOPMUPOBAHBI:

O0600111eHHbIE Kopx srana Pe3ynbTaThl 00yueHus
TPYIOBbIC OCBOCHHUSI
byHKIM KOMITETCHIIUH
YMmenue I1K-10.2 3HATh:
aHAJIM3UPOBAThH o

- OCHOBBI TEOPUU BEPOSTHOCTEH,
KOJINUECTBEHHBIC U .

- 3aKOHBI paclpeieieHuUs] BEPOSITHOCTEH,
Ka4eCTBEHHBIE

- METO/IbI OLICHKH CTaTUCTUYECKUX JaHHBIX,
MOKa3aTesn

- CIOCOOBI MTPOBEPKU CTATUCTHYECKUX THITOTE3,
JeATENILHOCTH '

- TEOPETHYECKHE OCHOBBI IPOTHO3UPOBAHUS;
OpraHH3aluH

YMETb

- CaMOCTOSITENTEHO pa30upaThbcs B BOIIPOcax
MPUIOKEHUSI MATEMAaTUYECKUX METOAOB K Pa3IUYHBIM
0071aCTIM 3HAHUH,

- Ha OCHOBE CTaTUCTUYECKHX JaHHBIX
YCTaHABJIMBATb 3aKOHOMCPHOCTH, KOTOPLIM IMOJYUHAKOTCA
MaCCOBBIE CIIyYaliHbIC SIBICHUS,

- Ha 0a3e OCHOBHOTO Kypca, OCBauBaTh HOBBIC
pa3esibl MaTeMaTUKH, €CJIH ATOTO MOTpedyeT
MMPAKTUYCCKAA ACATCIbHOCTD,

BJIaJACTh HABbIKAMU

= pemiCHusd CTAHAAPTHBIX MATCMATUUYCCKUX 3aJa4d U3
OCHOBHBIX pa3/iesIoB MaTeMaTUKH,

- cbopa W TPYNIHPOBKH CTATUCTHUYECKUX CBEICHUH,
omnpeneneHus (QYHKIIMU pacupeneeHus CaydaiHOn




BCJINYHHBI,

IIPOBEPKU 3HAYMMOCTHU CTATUCTUYCCKUX TUIIOTES,
CTaTUCTHYCCKHX]

IIPOTHO3UPOBAaHUSI HAa  OCHOBE
JTAaHHBIX.

2. O0beM TUCHUILIMHBI B 324eTHBIX ¢IMHHUIAX € YKA3aHHEM KOJIMYeCTBA aKaJeMHYeCKHX WIH
ACTPOHOMHUYECKHMX YaCOB, BbI/IEJIEHHBIX HA KOHTAKTHYI0O Pa60Ty 00y4arommXxcs ¢
npenojaasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO Pa00Ty 00y4aroniuxcs
U MeCTO JUCHHUIUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpamMMbl.

O0BbeM JUCHUIIINHBI

YuebusiM manoM s guctuiinabl b1.5.20 «Teopust BeposTHOCTEH M MaTeMaTH4ecKas
CTaTHCTUKA» YCTAHOBJICHO:
- TPYIOEMKOCTb JUCHUILIINHBI- 2 3.€.,
- KOHTakKTHas padora ¢ mpernoaaBaTeneM — 36 4acoB, B TOM 4ucie 18 yacoB — nekiuu, 18

YacOB — MPAKTHUUECKUE 3aHATHS;
- caMocTosTeNbHasA paboTa — 36 4acos.

Mecto nucuuniiuebl B cTtpykrype OIT BO

Hucnunnuna b1.5.20 «Teopus BeposiTHOCTEH U MaTeMaTU4ecKasi CTAaTUCTUKA»

npeHa3HayeHa JJisd CTYICHTOB 2-TO Kypca, U3y4aeTcs BO 3 CEMECTpe.
JlMcuuIuiHa peain3yercs TOCie U3yUeHHsI CIICTYOIUX JUCIUTUINH:

- Maremaruka (1-2 cemectp)
- Teopus urp (2 cemectp)

dopma NPOMEKYTOUHON aTTECTALUH — 3a4ET C OLICHKOM.

3. Copep:xaHue TMCHUILIMHBI, CTPYKTYPHPOBAHHOE M0 TEMaM C YKa3aHHEM OTBEIeHHOI0 HA
HHUX KOJIMYECTBA AKAJAeMHYECKUX WIH ACTPOHOMHYECKHX YACOB M BUA0OB Y4eOHBbIX 3aHATHH
U CTPYKTYPaA TUCHUILIMHBI

(ouHas popma oOyueHus1)

O0beM JUCIMIUTUHBI (MOJTyJIs1), Yac. ®opma
KonTtaktHas pabota TEKyLIEro
Ne /m HammeHoBaHMEe TeM W/WIIH pa3/ieioB obyuarommxes ¢ KOHTpOILL
Bcero HpernojaBaTeneM CP | ycneBaemoctH ,
10 BUJIaM Y4COHBIX 3aHATHI TPOMEXKYTOTHO
Ja JIP 3 KCP n arTeCTaluu
Tema | CiyqaitHbie COOBITHS U 6 4 4 6 | O,KPl1
1 BEPOSATHOCTH, CXeMa
HE3aBHCHMBIX UCITBITAHUN
Tema | CiyuaiiHple BenmUUMHBL, 3aK0HB | 10 4 4 6 |O,KP2
2 pacmpeeNieHus CIIy9aiiHbIX
BEJTMYNH
Tema | Llenu MapkoBa u ux 12 2 4 6 |O
3 HCIIONIb30BaHUE B
MOJICIUPOBAHUH COITHATHHO-
SKOHOMHUYECKUX MPOLIECCOB
Tema | BoiOopouHbIif METOM, OLIEHKA 10 2 2 6 |O
4 napaMeTpoB pacrpeeeHus




Tema | [IpoBepka cTaTUCTUUECKUX 12 2 2 6 |O

5 TUIOTE3

Tema | DiIeMEHTHI KOPPEIAIUOHHOTO U 11 4 2 6 | O,KP3

6 PErpecCHOHHOTO aHAIIN3a

[TpomexyTouHas arrectanus 3ayer
Bcero: 72 18 18 36

Conep:xxaHue TUCHUILTHHBI
Tema 1. Ciryyaiinble cOOBITHSI M BEPOSTHOCTH, CXeMA He3aBUCUMBbIX MCIIBITAHU

Knaccuueckoe W CTaTHCTUYECKOE OIpENEeHUe BEPOATHOCTH. OJIEMEHTbl KOMOMHATOPHKH,
IPUMEHEHHE KOMOMHATOPUKH K MOACYETY BeposiTHOcTeil. [lpaBmio ciiokeHHs BEpOSITHOCTEH.
VYcnoBHas BeposTHOCTb. IIpaBuino ymHOXkeHMs BeposTHOcTe. DopMylia MOJHOM BEpOSITHOCTH.
®opmyna baiieca.

Cxema bepnymum. buHoMuanbHbple BEpOSTHOCTH. MHOTOYroibHUK paclpeiesIeHUuss BEPOSITHOCTEH.
HaubGonee BeposiTHOE 4YHCIIO YCHEXOB. ACHUMIOTOTHYECKHE (QOpMYJbl Juisi OMHOMMAIBHBIX
BeposaTHocTel (hopmynel Jlamnaca u [lyaccona).

Tema 2. Cnyqaifmble BEJIUYHMHBI, 3aKOHBI pacnpeacjiCcHus cﬂyqaifmmx BCJIMYIHUH

JluckpeTtHas ciydaiiHas BEJIWYMHA. 3aKOH DPACHpENCNICHUS IUCKPETHOM ClIy4ailHOW BEJIMYMHBI.
Onepauuy Haja ciaydyailHBIMM BEIMYMHAMU. YUCIIOBbIE XapaKTEPUCTUKU CIYYalHBIX BEJIMYMH:
MaTEMaTUYECKOE OKUIAHKE, TUCIIEPCUs, CPEIHEE KBaIpaTHUECKOe OTKIOHEeHue, MennaHa. CBoiicTBa
YHCIIOBBIX XapaKTEPUCTHUK.

HenpepriBHast cnyuaiiHas BennuuHa. DOyHKIUSA paclpeneieHuss MU IJIOTHOCTh  BEPOSITHOCTH
HEINPEPBIBHON CIIy4allHOM BEJIMYMHBL. YWCIOBBIE XapaKTEpUCTUKU  HENPEPBIBHOM CIy4allHOM
BEJIMYMHBI.

3aKoHBI paclpeieNeHusl CIy4yallHbIX BEJIUYMH: OWHOMHAIIBHBIM 3aKOH paclpeesieHus, 3aKOH
pacnpenenenus Ilyaccona, reoMeTpuueckoe pacnpeeleHie, HOpMaJlbHbIN 3aKOH PacpeeICHHUs.
CgoiicTBa HOpManbHOTO 3akoHa. Teopema YeOwbiméBa. 3akoH Oosbimux uucen. lLleHTpanpHas
npeenbHas TEopeMa.

Tema 3. llenu MapkoBa U X HCIOJIb30BAHHE B MOIEJTHPOBAHNH CONMATBLHO-IKOHOMHYECKUX
NpoIeccoB

Onpenenenne u crnoco0 3amanus nenu MapkoBa. OpnHopoasble Iiemu MapkoBa. Marpuia
nepexo0B, Teopema MapkoBa O MPEACTbHBIX BEPOSTHOCTSX. DJIEMEHTBHI TEOPHH MacCOBOTO
00CTyKUBaHUSI.

Tema 4. Bb100po4HBIil MeTO, OLIECHKA NAPAMETPOB pacipenaeIeHust

[ToHsATHS TeHepabHOM U BBIOOPOYHOI COBOKYITHOCTH 00BEKTOB. BapuanimonHslii ps, Tabauma
4acToT, TUCTOrpaMMa. YuCIoBble XapaKTepUCTUKN T€HEPAIIbHON U BHIOOPOYHOUM COBOKYITHOCTH:
cpenHee, nucnepens, 1ois. [loHsaTHE cTaTHCTUYECKON OLIEHKH HEU3BECTHOIO ITapaMeTpa
pacnpeziesieHus CIy4aiiHON BeJIMYMHBI, TPeOOBaHUS, TPEIbABISEMbIE K CTATUCTUYECKUM OLIEHKaM
napaMeTpoB. HTepBalbHbIE OLIEHKN NTapaMeTpoB. JlOBEpUTENbHBIN UHTEPBAJI, JOBEPUTEIbHAS
BEPOSITHOCTh, OIITMOKA penpe3eHTaTUBHOCTH. Teopema 00 ommbKe penpe3eHTaTUBHOCTH U CIICICTBUS
U3 HEE.

Tema 5. IIpoBepka cTaTUCTHYECKUX TMIIOTE3

[TonsiTe crarucTuyeckor runore3sl. Oumoku 1-ro u 2-ro pona, ypoBeHb 3HAYMMOCTH M MOLTHOCTb
CTaTUCTHUYECKOro Kpurepus. OOmas cxema INpOBEpKH CTATUCTHUYECKUX Tumore3. Cxema IpOoBEpKH
TUIIOTE3bI O HOPMAJIBHOM PACIpPEIEICHUN CIIy4ailHOM BeU4nHbI — Kputepuid [Iupcona.




Tema 6. D1eMeHTHI KOPPEJISIHHOHHOIO M PErPecCHOHHOI0 AHAJIN3A

[Tonstue koppensuuonHoro MomeHTa. Kosddunuenra koppensuuu u ero cBoiicTBa. Beibopounas
KOppemnsinusi. YpaBHEHHE JUHEWHOW perpeccuu, KodgduuueHT perpeccuu. [IpoBepka 3HAYUMOCTH
Kod(puImenTa Koppesinm.

4. MarepunaJbl TeKylIero KOHTPOJIsl ycneBaeMocTH o0y4daromuxcs 1 Gpona
OLICHOYHBIX CPEJACTB IPOMEKYTOYHOI aTTeCTALIMHU N0 JUCHMILIHHE

4.1. ®opMbI U METObI TEKYIIET0 KOHTPOJISI YCIIEBAeMOCTH 00yYalOIMXCH U
MPOMEKYTOYHOM aTTeCTAUMHU

4.1.1. B xone peanuzanuu qucuuiuimiel b1.5.20 «Teopust BeposiTHOCTEH 1 MaTeMaTH4eCcKast
CTaTUCTHKA» MCIIOJIb3YIOTCS CIEYIOIIE METO/Ibl TEKYLIIET0 KOHTPOJIS YCIIEBAEMOCTH
00yyJarouuxcsi:

Tema MeToabl TEKyLIEro KOHTPOJIS
ycneBaeMoCTH

Tema 1. Cinyqaiinble cOOBITUS U BEPOSTHOCTH, CXEMA Omnpoc, KontponbsHnas padora 1
HE3aBUCUMBIX UCTIBITAHUN
Tema 2. CinyvaiiHble BEJIMYUHBI, 3aKOHBI paclpe/iesieHus Omnpoc, KonrponpHas padora 2
CIIy4alHbIX BEJINYUH
Tewma 3. Llenn MapkoBa 1 X UCIIOJIB30BAHUE B Ompoc
MOJIEJTMPOBAHUH COLUATBHO-DPKOHOMUYECKUX MTPOLIECCOB
Tema 4. BeiOOpOUHBIi METO/, OLIEHKA TAPAMETPOB Ompoc
pactpeneseHus
Tema 5. IIpoBepka CTaTUCTUUECKUX TUITOTES Ompoc
Tema 6. D11eMEHTBI KOPPEIAILHMOHHOTO U PETPECCHOHHOTO Ompoc, KontponbHas padota 3
aHajIn3a

4.1.2. 3aueT MpOBOUTCS B TUCBMEHHOH (hopMe.
4.2.  MarepuaJbl TeKylIero KOHTPOJIsA yCIeBaeMOCTH 00y4aommxcst

Tema 1. Ciryuaiinbie cOObITHS M BEPOSITHOCTH, CXeMA He3aBUCUMBbIX UCIIBITAHUI
Onpoc B popme TecTa (BoIOCpUTE MPABUIBHBINA OTBET):

1. Yro moHMMAaeTcs MOJI BEPOSTHOCTBIO COOBITUS A B Ciydae, KOI/Ia pPEe3yJbTaThl OIbITA
00pa3yroT MOJIHYIO IPYMIy PABHOBO3MOXKHBIX 1 HECOBMECTHBIX 3JIEMEHTAPHBIX UCXO/10B?
1. Cymma yncna Bcex 3JIeMEHTApHBIX MCXO0/10B OJIaronpHusTHBIX JUIs COOBITUS A.
2. OTHONICHHE YHCIIa BCEX DIIEMEHTAPHBIX HUCXOA0B OJIArONPHUSATHBIX TSl COOBITHS A K 00memMy
YHCILY BCEX DJIEMEHTAPHBIX UCXOM0B.
3. OrHomieHHE OOIMIET0 YHCITy BCEX AJIEMEHTAPHBIX HCXOJOB K UYHCIY BCEX 3JIEMEHTApHBIX
MCXO0JI0B OJIaronpuUATHBIX JUIS COOBITUS A.

2. Habupast Homep Tenedona, aboHeHT 3a0bul ogHY HU(py U Habpan e€ Haymaudy. Haiitu
BEPOSITHOCTH TOTO, YTO HaOpaHa Hy>kHas nudpa.

1. 1/10.

2. 17.

3. 7/10.
3. Bpomens! nBe urpaigbHble KOCTH. HallTh BEpOSTHOCTH TOTO, YTO CyMMa BBINABIIUX OYKOB
paBHa 4.

1. 1/36.

2. 3/36

3. 4/36




Cm

4. Kak cBsi3aHbl MeXTy COO0OH YHCIIO COUYETAHUN U3 N 10 M — ~n ¥ YHUCJIO MEPECTAaHOBOK U3 N
mom — Pn ?

1 G Pi=mt,

2. Cv=miPy,

3. Pi=miCn,
S. B naprum u3 10 neraneit 7 cranmapTHbix. HaliTH BEpOSITHOCTH TOrO, YTO cpeau 6 B3ATHIX
HayJavy Jietajie 4 cranaapTHBIX.

1. 4/6.

2. (Ci.ci)/cfo.

3. (C7+C/Clo |
6. B kakoM cirydyae BEpOSITHOCTb CyMMBI JBYX COOBITHI paBHa CyMME BEpOSTHOCTEH 3THX

cobpiTuid, T.€. P(A + B) =P(A) + P(B):
1. Ecnu B pe3ysibTaTe onbiTa 3TH COOBITHS HE MOTYT HACTYIIUTH OJJTHOBPEMEHHO.
2. Ecnu coObiTHe A HACTymaeT TOJBKO MPU YCIOBUU HACTYIUICHUS COOBITUS B.
3. Ecniu coOpiTe B HacTymaeT TOJIbKO NpU YCIOBUM HACTYIUIEHUS! COOBITHS A

7. Crtpenok cTpensieT o MHUILEHHU, pa3fea€éHHOW Ha 3 obnactu. BeposTHOCTH momagaHusi B
nepByto obnacts paBHa 0,45 , a Bo Bropyro 0,35. HaifTu BEposSTHOCTH TOTO, YTO CTPETIOK MPH OJHOM
BBICTpEJIe TONaAET MO0 B MEPBYIO, TUOO BO BTOPYIO 00IACTh.

1. 1

2. 0,2.

3. 08.
8. Yemy paBHa BEpOSITHOCTb COOBITUS B mpu ycinoBuu, yTo mpousouuio codsitue A, T.€.
Pa(B) ?

1. P(AB).

2. P(AB)/P(A).
3. P(AB)/P(B).

9. Hcronb3yst MpaBWIO YMHOKEHHsI BEPOSATHOCTEH HAUTH BEPOSATHOCTH TOrO, YTO, U3BJICKas
Hayrajg U3 KOpOOKH ¢ 5-10 OenbiMu U 4-Msi YEPHBIMHU IIapaMU IOCJEA0BAaTENbHO 1Ba Imapa (0e3
BO3BpaTa), B EPBBIN pa3 U3BJIEKaeTCs OEINbli Map, a BO BTOPOH pa3 YEPHBIH map.

1.5/9-4/8.

2.5/9-4/9.

3.2/9.
10.  Ecmm coOpiTre F MOXeT HAaCTYNUTh TOJNBKO TPU YCIOBUHM HACTYIUICHHUS OJHOTO M3 COOBITHIT
A1, Az, . .., Ay , 0Opa3yromux MOJHYIO TPYIIY, TO KaK MO (opMyIie MOJTHOH BEpOATHOCTH HANUTH
BEPOSATHOCTH COOBITHS F ?

1. P(F)=P(A1) - P(A2) - ... - P(An).

P p, (F
2 P =PA) P epagy) o w L rpaytn

3. P(F)=P(A1) +P(Ap) + ... +P(Ay).
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11. B kxakom ciy4ae BEpOATHOCTb BBITAIIUTh HA JK3aMEHE «XOpOIIHWi» Ouier Uil CTyAEHTa
BBIIIE: KOTa OH OepéT Hayqady OWieT MEepBBIM WM BTOPHIM ?  MOXHO CYMTaTh, YTO CTYICHT
noAroToBuiI ToabKo 10 6uneros u3 20.

1. BeposiTHOCTB BBIIIIE, KOTIa CTYACHT OEpET OUIIET IIEPBBIM.

2. BeposSTHOCTH BhIIIE, KOT/Ia CTYAEHT O0ep&T OniIeT BTOPHIM.

3. BeposiTHOCTH B 000HX CIy4asx COBIIQIAIOT.

12. Ecnu cobbitue F MOXET HACTYNUTh TOJIBKO MPH YCIOBUH HACTYIUICHHUS! OJHOTO M3 COOBITHI
A1, Ay, . .., Ay , oOpasyromux MOJHYIO TPYMHIy, TO Kak no ¢opmyne baiieca HaliTH YCIOBHYIO
P (A
BEPOATHOCTb P (A ?
P (A}
1. F U=P(A)-P(Ay) - ... -P(A,).
P (A} _
2. F U=(P(A)-PAy) - ... -P(An))/P(F).
P (A; P, (F
3. A= (pay Py rpE).
13.  Eciu BepOSTHOCTh HACTYIUICHHS COOBITHS A B KaXKIOM UCIBITAHUU [TOCTOSHHA U PaBHA P, TO

yeMmy paBHa BepositHOCTh Pp(K) — HacrymiaeHus coObiTHst A PoBHO K pa3 B n HE3aBUCHUMBIX
UCIBITAaHUSX ?

1. p~
k

2. G pf(-p)™.
k

3. Gop™(p).

14.  BeposTHocTh U Kaxaoro u3 10 O0aHKOB pa3opuTbcs B TedeHuu roxaa pasHa 0,1 . Haiftu
BEPOSATHOCTH TOTO, YTO 3a I0JI pa3opsATcs TOYHO 3 u3 3tux 10 6GaHKOB.

1. Co(01) (0.9) .
2. (0,1)° .
3. (0,1)*(0,9) .

15. Hcnonp3ys Tabnuny 3Hadennit pynkiuu Ilyaccona, HaifTu BeposiTHOCTBH Toro, uro u3 10 000
YIaKOBOK ToBapa poBHO 10 ymakoBOK cocTaBieHbl ¢ HapymeHueM cranaapta ( Pigooo(10) ), ecnm
BEPOATHOCTh HAPYLIECHUS CTaHapTa JJisd 0fHOM ynakoBku pasHa 0,001 .

1. PlOOOO(IO) ~0,125.

2. PlOOOO(IO) ~ 0,213 .

3. Ploooo(l()) =~ 0,012 .

KonTpoJubsnas padora 1

Temvl: HenocpeOCmeeHHOe BblYUCIEHUEe 8eposimHOCmel  (KOMOUHamopuka); onepayuu  Hao
cobvimuaAMy  (ClodceHue U YMHOJCEHUE BepoAmMHOCMell), (PopmMyra HNOTHOU GepOSAMHOCMU U
¢dopmyna baiieca;, ¢opmyna Bepuynnu, noxkanvnas u uumeepanvras ¢gopmynvt Myaspa-Jlannaca,
@opmyna Ilyaccona.

1. B nudt mectusTaxkHOro 1omMa Ha MEpBOM 3Take BOUUIM 3 dyenoBeka. Kaxkaplih M3 HUX ¢
OJIMHAKOBOM BEpOSITHOCTHIO BHIMIET Ha JIOOOM M3 JTakel, HauWHas co BToporo. Haiitu
BEPOATHOCTH TOTO, YTO BCE MACCAXKUPBI BBIITY Ha YETBEPTOM ITAXKE.

2. Ha 3aBoje ene300€TOHHBIX U3ACNUN U3roTaBIuBaloT naHenu, 90% u3 KOTOPBIX — BBICIIETO
copta. KakoBa BEepOsITHOCTb TOTO, YTO U3 TPEX Hayraj BHIOPAHHBIX MaHENEH BBICIIETO COpTa

Oynyr:



10

a) TpH IaHENu;
b) xots Obl 0J1HA TTaHEh?

3. B nucnneirinom kiacce umeercs 10 KOMIBIOTEPOB NEPBOro THMa M 15 BTOpOro Tura.
BeposiTHOCTH TOTO, YTO Ha KOMIIBIOTEPE MEPBOT0O TUMA HE MPOU30MAET cOoH, paBHa 0,9, a Ha
KoMIbroTepe BToporo tumna — 0,7. HailTu BeposSTHOCTh TOTO, UTO:

a) Ha CIIy4aifHO BEIOPaHHOM KOMIIBIOTEpE MPOU30MIET cOOM;
b) kommbIOTEp, HA KOTOPOM IPOU30MIEN cOOil, — IEPBOro THUIMA.

4. BeposATHOCTb MOSABIEHUS COOBITHS B KaXXIOM M3 HE3aBHUCHUMBIX HcCHbITaHUI paBHa 0,25.
Haiitu BeposiTHOCTB TOT0, 4TO cOObITHE HACTYNHUT 50 pa3 B 243 ucnbITaHUSX.
Tema 2. Ciryyaiinbie BeJMYHHBI, 3AKOHBI PaclpefAeIeHUs CIYyYaiHbIX BeJIUYHH

Omnpoc B popme Tecra:

1. Ilyctb 3aKoH pacnpeesieHus JUCKPETHOM cilydyaliHOM Beu4MHbI X 3a/1aéTcsl TaOauLeH :

Xi 1 3 4 6 9 10

10, | o 0, | 0, | 0
L A U P S B

Onpenenuts u3 kakoro uHTepsana (1;5) mnm (5;8) ciydaiiHas BennumHa X NPUMET 3HAYEHHE C
OoJibIIel BEpOSTHOCTHIO?

1. P(1<X<5) > P(5<X<S8), T.e. ©3 mepBOro HHTEPBaIA ¢ OOJIbIICH BEPOATHOCTBIO.
2. P(1<X<S5) < P(5<X<8), T.€. U3 BTOPOro MHTEpBajia ¢ OOJbIIEH BEPOSITHOCTHIO.
3. P(1<X<5) =P(5<X<8), T.e. sl 5TUX UHTEPBAIOB BEPOSATHOCTH COBMAAIOT.

2. Kak onpenensiercs pyHKuus pacupeneneHus ciydaiiHon Benuuuasl X — F(x) ?
1. F(x) = P(0<X<x) .
2. F(x) = P(X<x) .
3. F(x) = P(X>x).
0 npu x<0,

X

F(x) =

mpr 0<x<3,

[F%]

o o 1 npu x>3.
3. HyCTb q)YHKIII/Iﬂ pacnpeaciCHud CJIydaunHOW BEJINYNHBL X UMeeT BH;

HaiiTi BeposiTHOCTB TOTO, UTO CcllyyaiiHasi BelIMunHa X MpUMeET 3HaueHHe U3 nHTepsana [1;4).
1. P(1<X<4)=F(1)=1/3.
2. P(1<X<4)=F@4)-F(1)=2/3.
3. P(1<X<4)=4/3-1/3=1.

4. Kakasg M3 YHCIOBBIX XapaKTePUCTHK AUCKPETHOW CIy4allHOW BEIMYMHBI XapaKTepU3yeT
cpeaHee 3HAYEHNE ATOW BEJIMYUHBI ?

1. Jucnepcus.

2. MareMaTudeckoe 0KUIaHuE.

3. Cpennee KBaJipaTUYECKOE OTKIOHEHHE.

5. Haiitu Marematudeckoe OXKHJaHUE YHUCIA JOTEpeHHBIX OMIIETOB, HAa KOTOpPbIE BBINAJACT
BBIUTPBII, €cIi pruodpeTeHo 20 OuIeToB, MPUYEM BEPOSITHOCTH BBIUTPHIIIA IO OHOMY OHIIETY
paBHa 0,4.

1. Marematnueckoe oxxunanue pasao 20/2 = 10 6uneram.

2. Maremaruueckoe oxxuganue pasHo 20/4 = 5 Ouieram .
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3. MaremaTnueckoe oxxuaanue pasHo 20-0,4 = 8 Ouseram.

6. Haiitn maremaTtnyeckoe OXKHUIAHUE CYMMBl YMCJIA OYKOB, KOTOPBIE MOTYT BBINAJaTh IMPHU
OpOoCaHHMM JIBYX HMIPaJIbHBIX KOCTEH, €CIIM MaTeMaTHYeCKOe OKHIaHHE YHCiIa OYKOB, KOTOPOE
MOJKET BBINAJaTh HA IEPBOM KOCTU (HA BTOPOU KOCTH) paBHO 7/2.

1. MaremaTnyeckoe okuianue paBuo 7/2 +7/2 =17 .

2. MareMaTu4eckoe OKuJaHue paBHO 7/2.

3. MaremaTudeckoe oxxujanue paBuo 7/2 - 7/2 = 49/4.

7. Yemy paBHa BEpOSTHOCTh TOTO, YTO HEMpPEpHIBHAS CilydaifHas BeMUYMHA X MPUMET OJHO
oTpeneiéHHOE 3HAYCHHUE X,, T.C. HalTH P(X =X,) .

1. PX=x,)=0.

2. P(X=x,)=1.

3. P(X =x,)— 3aBHCHUT OT YHUCJIOBOTO 3HAYCHUS X, .

8. Kak cBsazanbl ¢yHkius pacnpenenenuss F(X) U MIOTHOCTH BEPOSITHOCTH ((X) HEPEPHIBHOM
CIy4yalHOU BeIU4YHHBI X ?

L F(X) = ¢'(x).
2. o(X)=F (x).
3. g(x) =1 F@dx
0 mpu x <0 uwnpn x > 2,
(p(x)_{i npa 0 < x < 2,
9. JlaHa INIOTHOCTH BEPOSITHOCTH CITYy4allHOW BETMYMHBI X 2 . Haiitn

BEpPOSITHOCTh TOT'0, YTO CllydailHas BeIMyMHa X NPUMET 3HaueHue W3 uHTepBaia [1; 2], T.e.
P(1<X<2).
2 3
_‘-go(x)dx =—
1. P(1<X<2)=1 4

2. PU<X<2)=0(2)— (1) =172
3. P(I<X<2)=(2)=1.

10. Texymiass 1eHa aKIUi MOXET OBITh CMOJICIIMPOBAHA C TIOMOINBID HOPMAJBLHOTO 3aKOHA
pacupeneneHus ¢ MaTeMaTUYecKuM oxugaHueM a = 10 geH.eld. M CpeHUM KBaApaTUUYECKUM
oTtkioHeHueM ¢ = 0,1 nen.en. . Haiitu BeposiTHOCTH TOTO, UTO IIeHa akuuii MmeHbIne 10,1 nen.en. ,
T.e. P(X.<10,1).

1. P(X<10,1)=®((10,1-0,1)/0,1 ) = 1,7 , rae ®(x)— pynkuus Jlannaca.

2. P(X<10,1)=0,5+0,50( (10,1-10)/0,1 ) = 0,8, rme O(x)— pynkmus Jlamnaca.

3. P(X<10,1)=0,5.

11. KopoOku kOoH(]ET ynakoBbIBAIOTCS aBTOMAaTHUYECKH M, CJIEAO0BATEIbHO, MOXKHO CUUTATh, YTO
ux Macca X MMeeT HOpMaJIbHBINA 3aKOH pacnpeseneHus. 3BecTHO, 4TO cpesiHss Macca KOpOOKH
paBHa 250r, a cpenHee KBaApaTHUECKOe OTKJIOHEHHE ST . OnpenenuTs TpaHULbl, B KOTOPBIX C
BEPOSTHOCTHIO OM3KoM K 1 OyzeT konebarbesi Macca ynakoBaHHOM KOpoOkH X .

1. 235r<X <265r.

2. 245r< X <255r.

3. 250r<X<255r.

12. Cnyvaiinast BennurHAa X HMMEET HOPMAJbHBIA 3aKOH pPACHpEeNCHHs C MaTeMaTHYeCKHM
OXHMJIaHHEeM a = 25 U CpelIHMM KBaJIpaTUYECKUM OTKJIIOHEHHWEeM G = 2 . HaliTu BeposiTHOCTH
nonagaHus X B uHTepBan [22; 28], T.e. P(22<X<28) .

1. P(22<X<28)=®d(3/2) = 0,866, rme O(x)— dbynkius Jlamnaca.

2. P(22<X<28) = ®(28/25) = 0,737 , rae d(x) — pynkuus Jlamnaca.
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3. P(22<X<28) = 0,999.

13. Ecnu ciyuaitnas BenmuunHa X paBHa cymme 1000 He3aBHCHUMBIX CIlydallHBIX BETUYMH: X1,
X2, .. » X1000 , AMEIOIIUX OJIMH M TOT € 3aKOH pacIpeieseHus, OTMHAKOBbIE MaTeMaTHUYECKHE
OXXKMJAHUS M OJMHAKOBbIE JUCIEPCUU, TO KaKOH BBIBOJ MOXKHO CHE€JIaTb O XapakTepe
pacrpeieieHus CIIy4alHOW BETUYUHBI X

1. M(X)=M(Xj), rae i=1,2,...,1000.

2. DX)=D(Xj), rae 1i=1,2,...,1000.

3. 3akoH pacmpeeneHus CIy4aitHON BeTHYMHBI X OJIM30K K HOPMAILHOMY.

KonTposbnas padora 2
Temvi: 1. Obwue xapaxmepucmuxu ciyuatinoti enuuunst:F(X) — gpyuxyus  pacnpedenenus, ¢(X) —
naromuocmo  éeposimuocmeti, M(X) — mamemamuueckoe oxcuoanue, D(X) — oucnepcus.
2. OcHoBHbIe 3aKOHbI pACHPEeOesieHUs CLYYAUHbIX GEIUYUH. OUHOMUATIbHBIU 3AKOH,
pacnpedenenue llyaccona, nokazamenvHoe pacnpeoeieHue, padeHOMEPHOe
pacnpeoenenue, 2eomempuyeckoe pacnpeoenenue, HOpMaibHblli 3aKOH pacnpeoeneHusl.

1. ns nansoii ¢pyukimu pacnpenenenus F(X) ciydaitnoit Benuuunel X. Haiitu:

a) (DYHKIIUIO IJIOTHOCTH paclpeaeiiCHUs] BEPOSATHOCTEH — o(x) :

b) Maremarudeckoe OXKHIaAHUE — M(X) ,

C) IUCIIEPCHIO — D(x) ,

d) BeposATHOCTD MoMafaHus CIIy4aiiHON BEIUYUHBI X Ha OTPE30K (2]

e) [locrpouts rpaduxu GyHKIMiA F(x) 5 o(x)

0 npu x <0,
F(x)= 3]—3(2x2+5x) npu0<x <3,
1 npu x > 3.

2. Cnydaiinas BenmuunHa X TOAYMHEHA 3akoHY IlyaccoHa ¢ MareMaTH4ecKuM O>KUJaHUEM, PaBHBIM
3. Haiftu BepOosSTHOCTH TOTO, YTO Ccly4aiiHas BenuunHa X MPUHUMAET 3HaYCHHE MEHBIIIee, UeM
e€ MaTeMaTHUeCKOoe OKHIaHue.

Tema 3. llenu MapkoBa U MX MCNOJH30BAHHE B MOEJTUPOBAHUM COLMATbHO-IKOHOMUYECKHUX
MPOoLeccoB

TeMbl 11 onipoca:

Jatpb onpenenenue nenu MapkoBa, OTHOPOJHOM LEIH.

OOBSCHUTD, YTO TOHUMAETCS IO/ MATPHUIICH MTepexo/ia.

IIpuBecTH nnpuMepsbl MAPKOBCKUX LEIEH.

CdopmynupoBats TeopeMmy MapkoBa 0 IpeIeTIbHBIX BEPOSATHOCTSIX.

IIpuBecTu npuMepsl MAPKOBCKUX LEINEH C TUCKPETHBIM BPEMEHEM.

OOBSACHUTD, YTO TOHUMAETCS TIO/I IIeTThI0 MapKoBa ¢ HEMPEPHIBHBIM BPEMEHEM.

ook owndE

Tema 4. Bb100po4HBIil MeTO1, OLIECHKA NAPAMETPOB pacIpeaeIeHust
Omnpoc B popme Tecra:

1. Ecmm mns ciay4aifHOW BETMYMHBI X WMEETCS MOJUTOH YacTOT, MMOCTPOCHHBIN MO HEKOTOPOM

BBIOOPOYHON COBOKYITHOCTH CIIYYalHOW BETUYMHBI X, TO MOYKHO JIH TIO ATOMY IOJUTOHY YacTOT

HANTH 3HAYEHUS BBIOOPOYHOM CpeHel n BBIOOPOYHOI TUCTIepCHH CiTydaifHOW BEIUYUHBI X ?
OT1Ber :
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1. Her, Henb34.
2. Jla, MOXHO.
3. MOXHO TOJBKO B TOM Clly4yae, €ClIi H3BECTeH 00BhEM BCeil reHepalIbHOM COBOKYITHOCTH.

~

2. B kakom ciiydae CTaTHCTUYECKasi OILEHKa 0, rnapameTpa pacrpeaesieHus 0 naspiBaercs
HECMELIEHHOH ?

OtBet : 1. Ecnu MaremaTuyeckoe OXuJaHHE 0, paBHo 0, T.e. M( 9“) =0.

2. Ecnu mateMaTHdecKkoe OXKHUJAaHUe 0, paBHO 1, T.e. M( 9n) = 1

3. Ecnu MaremaTuueckoe OXKUJIaHUE 0, pasro 9, T.e. M( Bn) =0,

3. B kakoM ciy4ae cTaTUCTHYECKas OIICHKA 0, rnapameTpa pacrpeaesieHus 0 naspiBaercs
COCTOITEIBHON ?

8, crpemures 0, T.e. POn) =20 ppu n—>oo

8, paBHo 1, T.e. D( en) =1

OrtBer : 1. Ecnu nucnepcus
2. Ecam nucnepcus

3. Ecnu matemaTnueckoe OXHIaHUE 6, paBHo 0, T.e. M( en) =0.

4. SlBnsercs nu BBIOOPOYHAS CpEAHSII X HECMEIIEHHOHM M COCTOSITENIbHOM OIIEHKOW st
reHepaibHOU cpeHeln %o 9
Oteer : 1. Jla, X - HECMEIIEHHAS U COCTOSITENBHAS OLEHKA JUIS 0
2. Her, X - CMEIUSHHAS M COCTOSTE/IbHAS OLEHKA JUISL 10 .

3. Her, X - cMeméHHAs M HECOCTOATENbHAS OLICHKA [T O .

5. SBasercst nu BBIOOpOYHAs NUCIIEPCHS s* HECMEIICHHOH M COCTOSTENBHOM OLECHKOH I
TeHEpaIbHON JUCTIEPCUU 62 ?
OtBer : 1. /la, s? - HeCMeIEHHAs ¥ COCTOSTENbHAS OLCHKA JUIS G-
2. Her, s - cMEIEHHAs U COCTOATEIBHAS OLCHKA JUIS 67,
3. Her, s® - CMCIIEHHAs W HECOCTOSITENbHAS OLCHKA U G

6. ITlpu oOcnemoBaHWUU TPOU3BOIUTEIHLHOCTH TPyJda pabOYMX OJHOTO IeXa B OTYETHOM TOTY
Obly1a Ipou3Be/ieHa ciay4aiiHas BeIOOpKa. MI3BeCTHO, UTO cpeiHssi MPOU3BOAUTENLHOCTh Pa00OUUX

—_ v 67
1o BeIOOpKe paBHa X = 110%, a cpenHss KBaApaTU4HAas OMIMOKa BHIOOPKU Ui Cpe/lHEN paBHA X

= 0,8%. Haiftu BEpOATHOCTH TOrO, YTO CPEIHSS MPOM3BOAUTEILHOCTL paboumx Iexa (~0)
OTJIIMYAETCS MO0 MOJYJIIO OT CpeJHEH MPOM3BOAUTEILHOCTH 10 BbIOOpKE (X ) He Oosee ueM Ha 1%,

T.e. P(| X — X0| < 1%).
OtrBer: 1. P(|x — i“| <1%)=®d(1)= 0,68, rae O(x)— ¢ynkuus Jlammaca.
2. P(|% - %0|<1%)=d(1/0,8) = 0,79, rane O(x)— Pynxums Jamaca.
3. P(|x-— i“| <1%) = ®(0,8) = 0,58, rae O(x)— dynkmus Jlamnaca.

»|

b

|

7. V3 OGonpumiol mapTuM jAeraned sl MPOBEPKH IMPOM3BEJeHA ciiydyailHas BblOOpka. Jloms
HECTaHJIapTHBIX JeTajneil B BbIOOpke paBHa w = 0,8 , a cpeqHss KBaJpaTH4Has onIMOKa BEIOOPKH

o
i jonu pasHa v = 0,02. HaliTi BEpOSITHOCTH TOTO, YTO JIOJIs1 HECTAaHAAPTHBIX JieTajel BO BCe
naptuu (p) OTJIMYAETCs 10 MOAYIIIO OT JOJM HECTaHAAPTHHIX JAeTanell B BEIOOpKe (W) He Ooiee
yem Ha 0,03, T.e. P(|p—-w|<0,03).
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OtBer: 1. P(|p—-w|<0,03) =d(0,8)=0,79, rae O(x)— ¢ynkmus Jlammaca.
2. P(|p—-w]|<0,03) =d(0,02/0,03) = 0,50, rne d(x)— dbynkums Jlamnaca.
3. P(|p—w|<£0,03) =d(0,03/0,02) = 0,87, tme ®(x)— ¢yukuus Jlammaca.

8. MH3BecTHO, 4TO CpefHUE pa3Mephl A€TalN, HaliIeHHbIE TI0 CiTydaiiHOW BbIOOpKe paBHBI X = 30,

G ..
a CpenHsisl KBaJpaTHUdHas onirOKa BEIOOPKY s cpenHeit paBHa <= 0,6 . HaliTi ¢ HaIéXHOCThIO
0,99 (y = 0,99) ommbKky penpe3eHTaTUBHOCTH ISl BLIOOPOYHOM CpeHen X , T.e. HalTH A , Tae | X

~ %] <A, Fo- CpeIHHE Pa3Mephl JIeTAJId BO BCEH MAPTHH.
Oreer: 1. A=0* (0,99)-0,6 =1,5 , Tne CD'l(X) — ¢yakuus obparHas Kk pyakuuu Jlamaca.
2. A=®(0,99):0,6~=0,4 , rne O(x)— dynakus Jlamnaca.
3. A= 0,6.

9. Haiitu rpanuIbl (JOBEPUTEIBHBIN HHTEPBATL: [W — A ; W + A] ), B KOTOPBIX 3aKIIOYCHA JOJIS
BKJIAUUKOB OaHka, mMmeroumx Bkian Oomee 10 000 pyO., ecnmu Jonsi TakuxX BKIAAYUKOB B
cy4aifHOH BbBIOOpKe paBHA W = 70%, mpu 3ToM omuOKa BBIOOPOYHOW monM (OmIMOKa
penpe3eHTaTuBHOCTH) paBHa A = 10%.
Oteer : 1. [60% ; 70%] .
2. [60% ; 80%] .
3. [70% ; 80%)] .

10. Kak u3mMeHHTCSl OMMOKa PENPe3eHTaTUBHOCTH A JUIsi BHIOOPOYHOH TSN, €CITU COXPAHss BCE
napamMeTpsl BEIOOPKU YBEIMUUTH HAAEKHOCTh (JJOBEPUTEIIBHYIO BEPOATHOCTD Y) ITOM OLIMOKY ?
OtBer : 1. OmubKa penpe3eHTaTUBHOCTH A YBEITMUHUTCSI.
2. OmmuOKa pernpe3eHTaTUBHOCTH A YMEHBIIUTCS.
3. Ommbxka penpe3eHTaTUBHOCTH A HE U3MEHHUTCS.

11. MOHO JIH «CKaTh» JOBEPUTEIBHBIN HHTEPBAJ I T€HEpalbHOM cpenneit “0: [X — A ; X +
A], He MeHs1s mapaMeTpoB BbIOOPKH ?
OrBert : 1. Her Henb34.
2. MoxHo, ecili yBEINYUTH JOBEPUTEIBHYIO BEPOSATHOCTD Y .
3. MoxHO, eciii yMEHbUIUTb I0BEPUTEIbHYIO BEPOSITHOCTD Y.

12. I3BeCTHO, YTO TOBEPHUTEIbHBIN WHTEPBAI (HAWJACHHBIA 1O CIy4aifHOW BBIOOPKE) IS JOJH
HECTaHJAPTHBIX JeTalell Bo Bced maptuum nertanedd (p) umeer Bua: [0,02 ; 0,04], a mons
HECTaHJapTHBHIX JAeTajneil B BeiOopke paBHa w = 0,03. Hailtu ommbKy penpe3eHTaTUBHOCTU IS
JIOJIM HECTaHJAPTHBIX JieTaiel B BBIOOPKE, T.€. TaKoe MUHUMabHOE A, uTo | W —p | < A.
OtBer: 1. A=0,02.
2. A=0,01.
3. A=0,005.

Tema 5. IIpoBepka cTaTUCTHYECKUX TMIIOTE3
Omnpoc B popme Tecra:

1. B uém cocTouT ommbKa nepBoro poaa npu NpoBepKe CTATUCTHUECKON TMIIOTE3bI ?
Otser : 1. IIpuHATE rMNOTE3Y, KOI/1a OHA HEBEPHA.
2. OTBepruyTh rumnoTe3y, Koraa oHa BEpHa.
3. OTBepruyTh KaK caMy THIIOTE3Y, TaK U €€ OTPUIIAHUE.

2. B uém coctouT ommbKka BTOPOTO Pojia IPH MPOBEPKE CTATUCTUUECKON TUIIOTE3BI 7
OtBet : 1. I[lpuHATH THIIOTE3Y, KOT/Ia OHA HEBEPHA.
2. OTBepruyTh rumnoTe3y, Koraa oHa BEpHa.
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3. IlpuHATH Kak caMy TUIoTe3y, TaK U €€ OTPULIAHUE.

3. Uro Ha3pIBaeTCs ypOBHEM 3HAUMMOCTH KPUTEPUS MPU MPOBEPKE CTATUCTUYECKON TUIIOTE3bI ?
Ot1Ber : 1. BeposSTHOCTH TONMYCTUTH OMIUOKY 2-T'0 poJa.
2. BeposaTHOCTb HE JOMYCTUTH OMUOKY 1-ro poxa.
3. BeposTHOCTH TOMYCTHTH OMUOKY 1-ro poxa.

4. Yto Ha3BIBAETCS] MOUIHOCTHIO KPUTEPHSI TP MPOBEPKE CTATUCTUUECKON THITOTE3bI 7
OrtBer : 1. BeposATHOCTb OTBEPrHYTh I'MIIOTE3Y, KOT1a OHA HEBEPHA.
2. BeposTHOCTB AOMYCTUTH OMMOKY 2-TO poja.
3. 1-0 ,rme o — 3HaUYCHHE YPOBHEM 3HAUUMOCTU KPUTEPHUSI.

5. Ha ypoBue 3nauumoctu kputepus o = 0,05 mnpoBepuTh ¢ nomoiubio kpurepus Ilupcona
TUIIOTE3y O HOPMAJIBHOM paclpelleIeHud Cly4yaiHOH BenuuumHbl X — BBIPAOOTKH pPabouMx
OJTHOTO 11eXa, €CIT U3BECTHHI pacnpenenenne 100 pabounx mexa mo BeIpaboTKe: U HAOII0JaeMOe
3HAYECHUE CTaTI/ICTI/IKI/IX2:1,45.

Beipabotka | 94-104 104-114114-124124-134 34-144

KommuectBo 6 20 45 24 5
pabounx

Otser : 1. T'unoresy cieayeT OTBEprHyTb.
2. T'unotesy cienyeT NpUHSATb.
3. Kpurepwii [Ilupcona He mo3BoISET JaTh OTBET Ha MMOCTABJICHHBINA BOIIPOC.

6. Ilyctb ¢ mnomompio kputepus I[lupcoHa mpoBepsieTcs TUIIOTe3a O HOPMAIBHOM
pacnpenenennd. M3 CTaTUCTHYECKHWX JAHHBIX HW3BECTHO, YTO 3HAYCHUE HAOIIOTaeMOi
CTaTHCTUKH PaBHO Xz = 3,64 , a uucino creneHeir cBo6oasl paBHO k = 3. [lo Tabnuie HaiiTH
HauOOoJIbIIIee 3HAYCHHUE YPOBHS 3HAYMMOCTH KPUTEPHS O, TPH KOTOPOM THUTIOTE3a Oy/IeT MPUHSATA.
OtBer: 1. a=0,30.
2. a=0,01.
3. a=0,90.

7. Ilycte X u'Y — ciiyyaiiHble BEJTMUMHBI, paBHbIE CyMMe 0aJlJI0B, HAOpPAaHHBIX 3a O[T
crynentamu @OCH n UB5/{A cooTBETCTBEHHO. J{71s1 cpaBHEHUs! yPOBHSI MMOATOTOBKHU Ha 3TUX
¢akynbTeTax npoBeAcHa ciyyaiiHas BbiOOpKa cTyaeHToB: 20 ctyaentoB @OCH u 25 cTyneHTOB

UBJ[A. T1o BEIOOpKE TTOTYUYEHBI CIEAYIONINE PE3YIbTATHI: x =100, $, =50 ; y=110 ; Sy = 60.

MOXHO JI1 yTBEPXKIaTh, YTO CTYACHTHI M B/[A B cpenHeM ydarcs ydiie ctyaeHToB @OCH?
dakTHYeCKH HEOOXOAMMO NMPOBEPHUTH CIEAYIONIYIO THIIOTE3Y:

Ho:M(X)=M(Y); Hy:M(X)<M(Y) . IIpoBepKy rumnoressl MpOBECTU IIPU YPOBHE

suaunmoctn kputepus & = 005

8.
OtBer : 1. T'unorte3a oTBepraercs .
2. T'unoresa He oTBepraercs.
3. [ns mpoBepKHU TUIOTE3bI HEJOCTATOYHO JTAHHBIX.

9. Jlnsa yacTu COTPYIHHUKOB OBLI TOBEAEH TpeHUHT. X B Y — CIydallHbIC BEIMYUHBI, PABHBIC
YHCITy JOTOBOPOB, 3aKTFOYEHHBIX COTPYIHUKAMHU MPOIISAIIUMHI ¥ HE TIPOIISAITUMHU TPEHUHT

cOOTBETCTBeHHO. [IpousBeiena BrIOOpKa: ' ~ 60 (CpeHuit, PONIEIINX TPSHUHT) U ' >0
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(cpenu, He npomeamux TpeHunr). [lo pesyabratam BeIOOpKK Habimens:: X =80 y =60 papee
o’ =70 " o’ =60

OBLIIO U3BECTHO, YTO:  *

Ha yposHe 3naunmoct * = 0,05 BBISICHUTb, IEHCTBUTENLHO JIU CPEIHSS MPOU3BOAUTEIHLHOCTD,
IPOLIEIIINX TPEHUHT CYIIECTBEHHO OTJIMYAETCS OT CPEIHEN MPOU3BOAUTENBHOCTH, HE
MPOLIEIIINX TPEHUHT WU Pe3ybTaThl BBIOOPKU HOCST Cay4yailHbIi XapakTep. PakTudecku
Ho:M(X)=M(Y); H :M(X)# M)

a=0,05

HEOO0XO0IUMO MTPOBEPUTH CIAEAYIOLIYIO TUIIOTE3Y:

[TpoBepKy runore3sl MPOBECTH MPU YPOBHE 3HAUUMOCTU KPUTEPUS
Oteer : 1. T'umore3a oTBepraercs .
2. T'umoresa He OTBepraercs.
3. Jlyig npoBepKU rUNOTE3bl HEIOCTATOYHO JIAHHBIX.

Tema 6. Di1eMeHTHI KOPPEJSIINOHHOTO M PerpecCHOHHOI0 aHAJIM3a
Bonpocsl quist onmpoca

1. Ecnu u3 kaxoro HabMOAECHUS X BbIYECTh KOHCTAHTY ¢, a KaKJ0e HaOII0ieHHe Y YMHOKUTh
Ha € (C# 0 ), TO KaK U3MEHUTCS KOBapUaIis MeXIy X 1Yy ?

2. Ilycts HaOMIOEHUS IBYX CIy4YailHBIX BEJIMYMH X U Y HAXOAATCA HA MPSIMOU JIMHUU y=a-x

r =-1 r
HOKaSaTb, qro Y ( Ly — KO:)(i)(i)I/II_[I/IeHT KOPPEIALMU MCKAY X H y).

3. HYCTI) N3BCCTHBI CPCAHUC KBAAPATHYCCKHUEC OTKIIOHCHUSA IBYX CﬂyqaﬁHBIX BCJIMYUH X U Y.

o(x)=3,0(1) =4 4 tax xe KOd(PQULMEHT KOPpESIME MEKIy X H Y.  ©F =07 Hatirn

CpEOHEC KBAIPATHYECCKOC OTKJIIOHCHUE CYMMBI X U Zy, T.€. HAUTH O'(x + 2}7) .

4. Tlycts HabmoJeHUs (pe3yabTaThl BEIOOPOK) JABYX CIy4YaiHBIX BEJIMYMH X U Y HaXOAATCS Ha

npsivoit smrmn Y = 4T 5% Tlokasars, uro B s1om ciywae COV(X, 1) =b-D(x)

5. Ilycte nansl HaOmoeHUs TPEX CIydallHBIX BEJIMYUH X, Y U Z, U MIyCTh HAaOJIOJEHUS ABYX

ClydaiiHBIX BEJIMYMH X U Y HAXOJATCA HAa OpaMoi nuaun ¥ =~ ¢ +bx . Iloxa3aTb, 4TO eciau b>0
r, ="

X,z .z

TO

D(x)=7, D(x+y)=14 cov(x,y)=12

6. ITycTh N3BECTHBI AUCTIEPCUHU Y KOBapHalHs , THE X U

Yy ciydaliHble BenuuuHbl. Halitu qucnepcuto D(y),

7. Ha6monenus 20 map (xi, vi) JIaJIH CIIEAYIOIINE PE3YIILTATHI:

20 20 20 20 20

Dyi=60 > x=90  Dxy;=500 > y’=550 > x’ =700

i=l i=1 , =l , =l , =l . CocraButh ypaBHEHHE
JIMHEWHOM pEerpeccuu Yy IIo X.

8. Ilpu MccIe0BaHUU KOPPETALMOHHON 3aBHCHMOCTH MEXKIY X M Y TONydeHBI CIEAyIONIue
pesymbrarer; X =300 y=1500 o(x)=8 o(y)=12 cov(x,y)=50  Cocrapurs ypaBHEHHs
JIMHENHOM PEerpeccuu Yy mo X u XIo'y.
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9. Ilo nanubM 3a 20 JIET COCTABJIEHO yPaBHEHHE PETPECCUM MEXIY pacxojamu Ha nutanue (V)

U pacroyiaraéMbIM JIMYHBIM J0X070M (X) : ¥=30,7-0,025x . Kak wu3menutcsa ypaBHEHUE
perpeccu, eciy JaHHbIe 3a KaXAbli Tof (Kak 1Mo X, Tak U o Y) yBenu4uuTh Ha 15%7?

10. M3BecTHO ypaBHEHHE JIMHEMHON perpeccu Y 1o X: ¥ = 15=Tx 4 KO3 PHULIHUEHT KOPPENALIuU
. 1, =—085
MEXIYy X U Y- Y

3Ha4yeHue X paBHo 30.

. CocTaBUTh ypaBHEHUE JIMHEWHON perpeccuu X 1o Y, eclid CpeiHee

=2+12x

11. Tlo oamHoii 1 Toif e BHIOOPKE PACCUMTAHBI BA yPAaBHEHHs PErpeccHu Y 1o X: v u

ut.

=

~ — o r
xmoy: ¥ =2+0.7Y Hajiru xospduument xoppensuun ¥ u cpennne sHauenus

12. Tlycts ypaBHenne jmHeiinoii perpeccun X mo Y umeer sum: * — 100415V Cocrasurs
ypaBHEHHe JMHEHHOM perpeccu Y Mo X, ecliu cpejiHee 3HadeHue X paBHO 20, a AUCIEpCHU X U Y
D(x)=4, D(y)=9

COOTBCTCTBCHHO PaBHbI:

13. Bnagenbily akuuid mpeanpusTHsS Y CTaIO0 WM3BECTHO, YTO AKIHMH TMPEANPHUATHS X CKOPO
ynanayt B 1ieHe. [IpousBens (puUHAHCOBBIM M CTAaTUCTHUYECKUI aHAIU3, yIalOCh YCTAaHOBUTH,
910 KO3(PHUIMEHT KOppeNsaluu MEXKIy CTOMMOCTBIO aKUMH OJTUX MPEANpUATHN
oTpuuarenbHelii ¥ paBeH (—0,93) . B cnoxuBiieiics cuTyauuu Kakue ACHCTBHS C aKLIUSMU
npeanpusTas Y CleAyeT MpeanpruHsITh UX BIaaebiy? BriOpaTh oTBeT.
OtBer : 1. Cnenyer cpoyHO IpoOJaBaTh BCE aKIMK NPEATIPUATHS Y .
2. Cnenyer MOBpPEMEHHUTb C MpoJaXeW akuuil npeanpuatus Y, OXuIas pocTa HX
CTOMMOCTH.
3. Ilponatk pOBHO MOJOBUHY aKIUH OpeanpuiTus Y.

14. Ecniu ypaBHeHue JTMHEHHOW perpeccuu, CBA3bIBAIOIIEE LIEHBI Ha HEPTh — X C HHIEKCOM
HeQTSIHbIX KommaHuil — Y umeer Bua: y = 10x + 3800, To yeMy mpuOIM3UTENBHO paBeH
MHJEKC HEPTIHBIX KOMIaHui npu 1eHe Hegtu B 20 neH.en. ? BoiOpaTh OTBET.

OtBer : 1. Muaekc HepTsaHbIX KoMnanuii paseH 4200.
2. Wnnekc Hedranbx komnanuii pasex 4000.
3. Hupexc HedTsHBIX KoMIaHui paBeH 3600.

15. Ecnn k03¢ (UIHEHT KOPPesMU MEXIY ClydailHbIMU BenuurHaMu X U Y OJIM30K K HYIIO,
T.e. 1(X,Y) = 0, To KaKoil BBIBOJ MOXKHO CHAENaTh O XapaKTepe CBSA3H MEXIY CIydalHbIMU
BenuunHaMu X U Y ? BeiOpatb oTBeT.

16.

Otser : 1. Mexnay cny4yailHbIMU BelTMUMHAMU X U Y OTCYTCTBYET JIMHEWHAs CBA3b .
2. Mexnay cnydailHbIMU BeTMYMHaMU X U Y MMEETCs JIMHEHHas CBSI3b.
3. Mexnay cny4daiiHbIMU BenMuMHaMU X U Y HET HUKaKOM CTaTUCTUYECKON 3aBUCHMOCTH.

KonTposbnas padora 3.
Temwt: 1. Kosapuayus u xo3ppuyuenm xoppensayuu.
2. VpasHenue napnou nunelHol pecpeccuu.

1.  Iycts HAGMOEHHS ABYX CTydailHBIX BEIHUHH X M Y HAXOMATCA HA IpaMoi muann ¥ — ¢+ bx

Iokazats, uto SOV(XY)=b-D(x)
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Ecan u3 Kaxxaoro HaGJHOIIeHI/I}I X BBIYCCTh KOHCTAHTY C, 4 KAXJ0¢C HaGHIO,Z[GHI/Ie Y pa3aciuTh Ha

1y xe koHcrauty ¢ ( €>0), 1o kak u3MeHHTCS KODDDUIMEHT KOPPEISLHE MEXAY X U Yy?
OTBET MOSICHUTb.
ITo jaHHBIM 3a 25 €T COCTABIEHO ypaBHEHHE PErPecCuH MEKIy pacxojaMu Ha nurtanue (V) u

pacrmonaraeMelM IHMYHBIM jgoxogom (X) @ V= 553+0,093x ' Kak wsmenwres ypaBHEHUE
perpeccu, eciu JaHHbIe 3a KaXKAbIH Tof (KakK 1Mo X, Tak U 1o Y) yMeHbuTh Ha 10%?

4, W3BecTHO ypaBHEHHe JUHElHON perpeccun Yy mo X: Y

) -0,5
MEXIy X U Y:

3Ha4YeHue X papHo 20.

=10=2x y xospduument xoppemsiiyu

r.,= N
XY . CocTaBUTh ypaBHEHUE JIMHEHHOW PErpeccuu X Io Y, €clli cpeHee

4.3. OneHoYHbIE CPEACTBA VISl IPOMEKYTOYHOM aTTecTAluu
4.3.1. Ilepeyenb KoOMIeTeHIHII ¢ yKazaHueM 3TanoB ux (GopMUpPOBaHHMS B Mpolecce

0CBOeHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kox Kon srama
OCBOEHUS HanmeHnoBanue srana OCBOCHUS
KOMIIETEHIIN HanMenoBaHue KOMIIETEHIINA
u KOMIIETEHIIU KOMIIETEHIIUN
5
[1K-10 BJaJIEHHE HaBbIKAMU T1K-10.2 OcBoeHUE TEOPETUKO-

KOJINYECTBEHHOTO U
Ka4eCTBEHHOT'0 aHAJIN3a
UH(OPMALIUU TIPU TIPUHITAN
YIIPaBICHYECKUX PELICHUH,
MOCTPOCHHS SKOHOMHYECKHUX,
(MHAHCOBBIX U
OpraHu3aIMOHHO-

HX aganTaiyvi K KOHKPCTHBIM

YIpaBJICHUYCCKHUX MoAeaen myTeM

BCPOATHOCTHBIX METOJ0B U UX
NPUIOKCHHUE K 3a/1a4aM
MaTeMaTHYEeCKOU CTaTUCTHUKHU,
OCBOCHHE METOJI0JIOTUH cOopa,
00paboTKHU U aHAIH3a
CTaTHUCTUYECKUX JTAHHBIX,
XapaKTEepU3YIOIIUX
SKOHOMHMYECKOE U COIHATLHOE
pa3BuTHe o0IIeCTBa

3a/la4aM YIIPaBJICHUA

4.3.2 Iloka3aTenu M KPUTEPHUHM OLCHUBAHMSA KOMIICTCHIMH Ha PAa3JIMYHBIX J3Tanax HX

¢popmupoBaHusn

Jtan OCBOEHUI

IlokazaTens OLICHUBaHUS

Kpurepuii oriennBanus

KOMIIETEHITUN
I1K-10.2 OcBoeHnne METOIOB YMeHne UCI0Ib30BaTh METOIBI
OcBoeHue AJIEMEHTapHON TEOPUU JIIEMEHTAPHON TEOPUH BEPOSTHOCTEH st
TEOPETUKO- BEPOSTHOCTEH. pelIeHns] KOHKPETHBIX 3a/1a4.
BEPOSTHOCTHBIX 3HaHHEe OCHOBHBIX 3aKOHOB YBepeHHO CIPaBIATHCS C 3aJaHUSIMH Ha

METOA0B U UX
NPUIIOKCHUE K
3a/1a4aM
MaTeMaTHYECKON
CTAaTUCTUKU.

pacnpeneneHus: AMCKPETHON 1
HENPEPHIBHON CIIy4alHbIX
BEJIMYMH.

OCHOBHBIC 3aKOHBI paClpeacICHUsA
CJ'Iy‘-IElfIHLIX BCJIIMYHH.

OcBoeHue BEIOOPOYHOTO
METO/1a, OLIEHKH [TapaMeTPOB
pacrnpeneneHus TeHepaIbHON
COBOKYITHOCTH.

BHa}IeTB OCHOBHBIMU METOAaMH OIICHKHN
MapaMeTpoB reHepaTbHOM COBOKYITHOCTH IO
e€ BeIOOpKE.

Bnanenue Mmerogamu mpoBepKu
CTATUCTUYECKUX TUIIOTES.

YMeTh NpoBepsITh TUIOTE3HI O 3aKOHE
pacnpeaciiCHUA U YN CJIOBBIX
XapaKTEePUCTUKAX CIy4alHOW BEJIMYHUHBI.
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3HaHUE OCHOBHBIX METOJIOB YMeTh BBISIBIATH CBA3b MEXKY CIy4ailHbIMU
KOPPEJISILIMOHHOTO U BEJIMYMHAMU METOJaMH KOPPEISIUOHHOTO U
PErpeCcCHOHHOr0 anaiaunsa. PETrPECCUOHHOTO aHaAIU3A.

4.3.3 Tunosbie KOHTPOJIbHBIC 3a/laHUsl WM HUHBLIE MaTEpualjbl (TI/IHOBBIe OICHOYHbIC

MaTrepualibl), HeoOX0oaAMMble [JISi OUEHKH 3HAHMH, yMeHMil, HABBIKOB M (MJHM) ONbITA
AeSTeIbHOCTH, XaPAKTEPU3YIOIINX 3Tanbl (OPMUPOBAHNSI KOMIIETEHIIMI B IIpoLiecce 0CBOEHUS
o0pa3oBaTeJIbHOM MPOrPaMMbI

3ayeTHOE 3alaHUC BKIIIOYACT BOIIPOCHI U 3a/1a4U 11O BCEM TCMaM, U3YUCHHBIM IO AUCHHUILINHE.
[Tpumeps 3amau:

1.

OOBACHUTH Ha IPUMEpaX, UTO OHUMAETCS MOJ CIIY4alHbIM COOBITUEM B TEOPUM BEPOSTHOCTEM.
B kakux ciydasx coObITME Ha3bIBalOT JIOCTOBEPHBbIM, a B KakKUX HEBO3MOXXHBIM? JlaTh
KJIACCMYECKOE M CTaTUCTHUYECKOE OIpEAENICHUSI BEPOSITHOCTH, OOBSICHUTD, KaK COOTHOCSATCS 3TU
noHAtus. VMicnonp3ys Kiaccuyeckoe onpezeseHue, HalTH BepOsATHOCTh TOTO, YTO MpU OpocaHuU
JIBYX UTPaJIbHBIX KOCTEH CyMMa OYKOB Ha BBIMABIIKX I'PaHAX — 4y€THA, IPUUYEM Ha IPaHU XOTA Obl
OJIHOM M3 KOCTEH MOABUTCA LIECTEPKA.

ChopmynupoBaTh OCHOBHBIC TIpaBWjia KOMOWHATOPUKU: TPABUIO CYMMbI U  IIPaBHIIO
npousBeaeHus. Mcnomnp3ys 5T mpaBuia, MOACYUTATh, CKOJIBKHUMH CIIOCOOaMH MO>XHO Ha3BaTh
peOEHKa B aHTIIMKACKON cembe (y aHTJIMYaH MPHHITO JaBaTh JCTSIM HECKOJIBKO WMEH), eCIH
pebEnky narT He Oosiee TpEX UMEH, a obuiee yucio uMEH paBHo 300. Beimucats dhopmMynsl 1is

m m
noJicyéra Yuciia COueTaHui (Cn ) U MepEeCTaHOBOK (Pn ). [IpuBecTn mpumMepsl Ha IPUMEHEHHE
3TUX POPMYIL.

Ha npumepax mnokaszarb, Kak ONpEAENSAIOTCA OINepalMu HajJ COOBITUSAMU (CymMMa, pa3HOCTb,
npousBenenne). CdopMynupoBaTh TEOpeMy O CIOXEHHH BepoATHOCTe. Mcmomb3ys Ty
TeopeMy, HalTH BEPOSATHOCTH TOTO, YTO HEKOTOPHIH MpUOOp mpopaboraeT 0e3 MOJOMKH IpH
AKCIUTyaTalliid CPOKOM OT 2 10 4 JIeT, eClii BEPOSATHOCTh €T0 MOJIOMKU MPH IKCIITyaTaluu J10 2
net pasHa 0,15, a mpu 3kcrutyaramuu cpokom a0 4 net — 0,32.

OOBsCHUTH Ha MPHUMEpax, YTO MOHUMAETCS MOJI YCIOBHON BEPOSTHOCTBIO COOBITHS. Bhimucars
(GbopMyIbl JUIsl BBIYMCIEHHUS! YCIIOBHOW BEPOSTHOCTH M BEPOSITHOCTH IPOU3BEACHUS COOBITHH.
Hcnonb3ys 3TH GOpMyInbl, HATH BEPOSTHOCTh TOTO, YTO B3ATOE HAyraJ H3JelHe HEKOTOPOIro
MPEANPUATHS OKaKETCS IEPBOTO COPTa, €CIIU U3BECTHO, YTO U3 BCEX M3EIHI, U3rOTaBINBAEMbIX
Ha 3TOM NPEIIPHUIATHH TONbKO 95% sBisitoTcs cTtaHmapTHeIMU U 86% cCTaHOApTHBIX JeTajen
SIBJIIIOTCSI IEPBOCOPTHBIMH.

Beimucate ¢opmyiny mnomHoW BeposTHocTH U ¢opmyny baileca. B kadectBe mnpumepa
paccMOTpeTh 3aJadyy O JOMHHO: ITYCTh M3 TIOJTHOTO Habopa 28 KocTel IOMHWHO Haymady
U3BJICYECHA KOCTb, HAUTH BEPOATHOCTH TOT'O, YTO BTOPYIO HU3BICYEHHYIO HAayAaudy KOCTb MOXKHO
MIPUCTABUTH K MEPBOM.

W3noxuth cxeMy Ui MOJACYETa BEPOATHOCTH HACTYIUICHHsS] coObITHst A  poBHO k pas B n
ucnbeITaHusax. Beimucats dhopmyny omHomMuansHOUM BepositHoct Pn(k) (dbopmyna beprymmm).
Ucnone3zys dhopmyny bepHymiu, HalTH BEpOSTHOCTH TOTO, YTO W3 8 MaibIX MPEANPUATHN 3a
BpeMs t COXpaHATCA TOJABKO 2 TPEANPUATHS, TPH YCIOBUHM, YTO BEPOSTHOCTH MAaJOMy
MPENNPUATHIO CTaTh OAaHKPOTOM 3a BpeMs t paBHa 0,2.

Boemmucars npubmkénnyro ¢opmyny Ilyaccona s BeluucieHHs OMHOMHAIBHOM BEPOSTHOCTH
Pn(k). Ipumenuts ¢opmyny Ilyaccona mis pemieHust cleayromied 3agaud: y4eOHHMK H3AaH
tupaxom 100000 3K3eMIUIIpOB, BEPOSITHOCTh, YTO YYCOHUK COPOILTIOPOBAH HEMPABUIBLHO paBHA
0,0001; HaliTH BEpOATHOCTH TOTO, YTO TUPAXK COACPIKUT POBHO 5 OpAaKOBAHHBIX KHHUT.
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10.

20

JlaTe ompeneneHue CiaydallHOM BEJIMYUHBI, IPUBECTH IPUMEPHI JUCKPETHOM U HENPEPBIBHOU
ciyyailHbIX BeMMUUH. OOBSACHUTB, UTO TAKOE 3aKOH paclpeseneHus U QyHKIMs pacipeaesieHus
TUCKPETHOM cny4aiiHOM BennuuHbl. COCTaBUTH 3aKOH pAaCHpeleNieHHs, HaWTH (YHKIUIO
pacrpeiefieHdss W TMOCTPOuTh €€ rpaduK s CiaydadHOHW BenudyuHbl X, TrAe X — YHCIO
BO3BPALIEHHBIX B CPOK KPEAWUTOB W3 3 BBIIAHHBIX OAHKOM, MpPHU YCIOBUHU, YTO BEPOSITHOCTH
HEBO3BpAlllCHUs KJIMEHTOM OaHKa KpenuTa B Cpok pasHa 0,2.

OrnpeeiuTh OCHOBHBIE YHCJIOBBIE XApPaKTEPUCTUKH JUCKPETHOW CIIydalHOW BEJIMYMHBIL:
MaTeMaTUYeCKoe OXKHUAaHUE, JUCIICPCUIO, CPEIHEe KBAAPATHUIECKOE OTKIIOHEHNE; Pa3bSICHUTH X
coJiepkaTeNbHbl  cMbIci.  CopMynupoBaTh CBOWCTBA MAaTEMaTHYECKOTO OXUJAHHUS U
nucnepcu. HaliTu MmatemMaTuyeckoe OKMAaHUE U AUCIEPCUIO CIydailHOM BeIu4yuHbl X, rae X —
9uCcIio Tele()OHHBIX 3BOHKOB, KOTOPBIE MPEACTOUT CAENIaTh TOPTOBOMY areHTy, MPHU YCJIOBUH,
YTO areHT UMEET TPU Tele(OHHBIX HOMEpa MOTEHIIMAIbHBIX MOKYIATEICH U 3BOHUT UM JIO0 TE€X
1op, MOKa HE IMOJYYUT 3aKaza Ha MOKYIKY TOBapa; BEPOATHOCTb TOTO, YTO IMOTEHIMATIbHBIN
MOKYTaTelb clenaeT 3aka3, paBHa 0,4.

OOBSCHUTH, YTO TIOHUMAETCS IO/ GyHKIMEH pacnpenenctust F(X) U MIOTHOCTBEIO BEPOSTHOCTH
[1(X) menpepsiBHO# ciyyaiinoi Benmunubl. ChopmysupoBars cBoiictBa Gyrkuui F(X) u TI(X).
Jnist cyvaitHo# BenmuauHbl X, 3aJaHHON (YHKIIMEH pacipeeieHus

0 mpu x<0,

F(x)-<x" mpn 0<x<I,

1 mpu x>1. .
HAWTHU IUIOTHOCTh BEPOSATHOCTU ¢(X), MaTeMaTuyeckoe oxunanue M(X)

u BepostHocTh P(0,5<X <1).

11.

12.

13.

14.

OOBACHUTH B KaKOM CIIydae TOBOPAT, YTO CilydyailHas BeJWynHa X MMEET HOPMAaJIbHBIA 3aKOH
pacnpenenenus. CopMyaupoBaTh CBONCTBAa HOPMAIBHOTO 3aKoHA pacnpeneneHus. OObsICHUTD
Ha TIPUMEpPE COJEPKATEIbHBIN CMBICT « MpaBuJa 3 [ ». [Ipenmnonoxus, 4To 1IeHAa aKUUW UMEET
HOpPMaJIbHBINA 3aKOH paclpe/esieHs, HAUTH BEPOATHOCTh TOTO, UTO 3Ta lieHa OyJeT KonebaThCs B
rpanunax ot 14 nmo 14,8 nen.ed., ecnm cpemHss IieHa aknuii paBHa 14,5 , a cpenHee
KBagparuueckoe oTkiaoHenue 0,1.

CdopmynupoBars Teopemy YUeOwimmieBa U 0OOBSICHUTH, YTO MOHUMAETCS MO/ 3aKOHOM OOJIBIINX
yucen. HMcnonp3ys LEHTPaJbHYH MPEACNIbHYIO TEOpEMY, HAMTH BEPOATHOCTh TOIO, YTO
HEKOTOpas ciiy4yaiiHasi BelnurnHa X 3aKJII04eHa B rpanunax ot 13 go 13,5 , ecnu uzBectHo, uTo X
paBHa cymme 100 HE3aBUCUMBIX CIyYalHBIX BETUYHH X1, X2, « « « 5 X100 , AMEIOIIUX OJUH U TOT
K€ 3aKOH pacIpelesieHHs, OJIMHAKOBBIE MATEMAaTUYECKUE OXKUJAHUS M(Xj)) = 0,132 wu
oquHakoBbie aucnepcun D(X;) = 0,004 .

Hatbp omnpenenenue uenu MapkoBa, ogHOpoaHOH 1enu. OOBSICHUTH, YTO MOHHUMAETCA O]
Mmatpuiel mnepexona. IlpuBectn npumepbl MmapkoBckux 1eneil. ChopmynaupoBaTe Teopemy
MapkoBa 0 IpeJeNIbHBIX BEPOSITHOCTSIX.

OOBSCHUTD, YTO TOHUMAETCS TOJl TEHEPaTbHOH M BBIOOPOYHOM COBOKYMHOCTSIMH OOBEKTOB.
Brimucath ¢hopMyIibl A7l BRIYUCIECHUS CPETHEr0 3HAUCHUS, TUCTIEPCUU U JIOTU I TeHepaTbHOM
¥ BBIOOPOYHOU COBOKymHOCTEH. [Toka3aTk, Kak 10 BApUAIIMOHHOMY PATY:

Xj

3 4 6 9

n;

1 1 2
21 81 0 o

[TocTpoOUTH MOJMIOH YaCTOT, TACTOTPAMMY, IMITUPUYECKYI0 QyHKIUIO pactipenenenus F(X).

15.

OOBSACHUTD, YTO MOHMMAETCS TOJ CTATHCTUYECKOH OICHKOW HEM3BECTHOrO IapameTpa
pacnpezenenus ciaydaitHol BenuuuHbl. ChopMynupoBaTh TpeOOBaHUS, KOTOPBIE MPEABIBIISIOTCS
K CTaTUCTUYECKHUM OLIEHKaM MapaMeTpoB. [l ciieqyroero BapualiiOHHOro psija:



100- | 106- | 112
Xi | 94-100 | 406 112 118
3 7 11 19
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Haiitn cratucTryeckue OLEHKU I T€HEPAIBHOM CPEIHEW U IeHEepaJIbHOW JOJIU, Ul T€HEPAIbHOU
JUCIIEPCUU BBIYUCIIUTD HECMEIEHHYIO OLIEHKY.

16.

17.

18.

19.

OOBACHUTD, YTO TOHUMAETCS MO/ OIIUOKON PEeNpe3eHTAaTUBHOCTH, TOBEPUTEIBHBIM UHTEPBAIOM
U JIOBEPUTEILHOW BEPOSITHOCTHIO OIICHKH HEKOTOPOTO TapaMeTpa TeHEpaTbHOW COBOKYITHOCTH
no BeIOOpKe. ChopMyaupoBaTh TEOPEMY, CBSA3BIBAIOIIYIO 3TH TMOHATHSA (TeopeMa o0 omuoke
pernpe3eHTatuBHOCTH). MCmonp3ys 3Ty Teopemy, HaWTH BEpPOSTHOCTh, C KOTOPOM CpeaHuii

pesynbrar 100 u3MepeHuii HekoTopoil BenmuuuHbl, paBHbii X =30 | oTiMuaercst OT UCTHHHOTO

. 2
3HAYEHUS ITOM BEJIMYUHBI He Oosiee yeM Ha 1, Mpu yCIOBHM, YTO BHIOOpOYHASI TUCHEPCUS S
paBHa 36 .

CdhopmynupoBaTh CIEACTBUS U3 TEOPEMbl O PENPE3eHTATUBHOCTH, IO3BOJISIOIIUE I10
JIOBEPUTEIILHON BEPOATHOCTU CTPOUTH JOBEPUTENbHBIA MHTEPBAJ U HAXOAUTHh 00BbEM BBIOOPKH,
€CIIM U3BECTHa OoUIMOKa penpe3eHTaTuBHOCTU. Mconb3ys 3TH ClIeACTBUS, ONPEAEIUTh IPAHULLBL,
B KOTOPBIX ¢ HaAE&KHOCTHIO 0,99 3aKiII0YE€HO MCTUHHOE 3HAYEHHE U3MEPSEMOM BEIIMUYMHBI, €CIIU

no naHHeIM 100 w3Mepenwii Haiinen cpemmuii pesymprar X =30 y ppiGopounas mucrmepcus
2
s” = 36.

OOBSCHUTD, YTO TIOHUMACTCS MO/ CTATHCTUYECKOW THITIOTE30H, omuOkamMu 1-To u 2-ro poja,
YPOBHEM 3HAYUMOCTH U MOIHOCTBIO CTAaTUCTHUYECKOTO Kputepus. [IpuBecTu npumep rumnoTessl,
JUTSE KOTOPO# ommOKa 1-ro poja BiaedéT OoJiee TSHKKUE MOCISACTBHS, YeM OIMOKa  2-TO poja |
MIpUMep TUIIOTE3bI, I KOTOpPOH ommobKka 2-ro poja doiee onacHa, 4yem 1-ro.

W3n0XUTh CXeMy TPOBEPKH THIIOTE3Bl O HOPMAJIBHOM pAacHpeleNieHHH TIeHepabHON
coBOoKynHocTU (kputepuil [Iupcona). Mcnons3ysa 3Ty cxemy, Ha ypoBHe 3Hauummoctu ( = 0,05
IIPOBEPUTH C MOMOIIBIO kKpuTepus IIupcona runoresy 0 HOpMaaIbHOM pacHpeAeIeHUH CIydaitHON
BEeIMYMUHBI X — BBIPaOOTKH pabo4Mx OJHOIO IIeXa, eCM M3BecTHO pacnpenenenue 100 padounx
1exa rno BeIpaboTKe:

Breipaborka | 94-104 | 104-114 114-124 | 124-134 | 134-144
Kommuects
0 6 20 45 24 5
pabouux

(Ykazanue: 17151 yIPOIICHUS BBIUUCICHUH MOXKHO CUMTATh, YTO (PaKTUIECKU HAOJI0aeMoe 3HAUCHUE
CTaTHCTUKM YK€ HAlJIEHO U paBHO xz =1,45)

21. OOBSCHUTH, YTO TOHHMMAETCS TOJ ypaBHEHHWEM JIMHEHHOW perpeccuu U Kod((HUIMEHTOM
perpeccuu IUIsl IBYX CIy4aiHbIX BenW4uH. [1oka3aTh, Kak 1Mo BHIOOPKE COCTABHTH ypaBHEHHE

20. OOBSCHUTH, YTO TIOHUMATh O] KOPPEIAIMOHHEIM MOMEHTOM M KO3()(OUIIMEHTOM KOPPEISIHH
IBYX CIy4YalHBIX BENMYWH. Bhimucate QopMymbl ISl BBIUYMUCICHUS BHIOOPOYHON KOPPEISAIHH.
ChopmynmupoBatk cBoiicTBa Kod(hdumuenta koppensuun. Mcmons3yss OSTH  CBOMCTBA,
0XapaKTepU30BaTh CBSI3b MEXAY CIy4alHbIMU BeauurMHamMu X W Y — ILIEHbl Ha aKIHMH JBYX
MPEATPUSITHI, €CITH U3BECTHBI JAaHHBIC 32 HECIIO:

X 1 2 4 5
Y 1,6 15 1 1
Huu

HeneH 1. Br. Cp. Yr.
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JMHEWHON perpeccuu. Mcnomnp3ys cienyrolmue 3MIUPUYECKUE NAHHBIC I JBYX CIy4alHBIX
BeIUYMH Y U X:

X 1 2 4 S)

Y 1 2 2 3

CocTaBuTh ypaBHEHME JTUHENHON perpeccun Y 1o X.

IIxasa oneHNBaAHUSA
HToroBast o1ileHKa CKJIaJAbIBACTCS U3 CYMMBI 0aJJIOB 32 BBHIMOJHEHNE TPEX KOHTPOJIbHBIX padoT
(MakcumyM 60 6aJTOB) M BBIIOJIHCHUS 3a4€THON paboThl (MakcumyM 40 6aioB).
B 3auetHoli pabote 4 3a1aun, perieHNe Kax 01 orieHnBaeTcsi MakcuMyM B 10 6asioB.

IlepeBoa 6a,1710B B TPAAUIIHOHHYIO CHCTEMY OLl€HKU:

Bamnsl mo 100-0aiuipHOM [IaTubaipHas cucTeMa OLIEHKH CucreMa OLIEHUBAHUS «3a4TEHO-
CHCTEME HE 3a4TEHO»
85-100 Gamos OTJINYHO 3auTeHo
70-84 GammoB XOpOIIIO 3a4TEHO
55-69 6aiuioB yIIOBJIETBOPUTEIHHO 3a4TEHO
Memnee 55 6amioB HEYJOBJIETBOPUTEIIBHO He 3auteno

4.4. MeTtoauueckue MaTepuHaJibl, ONpeJesilOlHe NPOLeAYPbl OLEHMBAHUS 3HAHMIA,
YMEHH, HABBIKOB M (WJIM) ONBITA JEATEIbHOCTH, XapaKTEePU3YIOIIUX JTanbl (POPMHUPOBAHUS
KOMIIeTEeHIUI

3ayer MpoBOAUTCS B MUCbMEHHOH (popme, B Ouiere — 4 3a/1aun U3 OCHOBHBIX Pa3/IeioB Kypca.
Ha pemenue 3auetHoro Bapuanta orBoautcs 90 MunyT (2 ak.4.)

5.MeToauyeckne yKazaHus AJsl 00yYAIOLIUXCS M0 OCBOEHHUIO JUCIHIIJIMHBI

MeToanyeckue peKOMeHAANMH JJIs1 OATOTOBKH K padoTe Ha JIEeKIMAX

[Ipy moaroroBke K MPEACTOSIIEH JIEKIIMU CTYJEHTY HEOO0XOIMMO B TIEPBYIO OYEpElb
OCBEKUTh B IMAMATH MaTepuan NPEeAbIIyLIEN JeKIUU. [ 3TOro MOXKHO HCIIOJIb30BaTh KOHCIIEKT
(mpenmosaraeTcsi, 4TO CTYJACHT KOHCIEKTHUPYET COJEp)KaHHE JIEKIU) U COOTBETCTBYIOIIUI pa3ien
WJIM pa3zielibl PEKOMEHAYEMOU JINTEPATYPHI.

WNuorpa Ha nekuuu mnpenojaBaTesb (OpMYyIUPYET MHTEpecHble (HE MPOCThIE) 3adaud JUIs
CaMOCTOSTENIbHOr0 penieHus. JKenaTenbHO MPU MOATOTOBKE K CIEAYIOIIEH JEKIMH MOCTapaThecs
PEIINUTh WK XOTs Obl BHUKHYTh B COJIEpKaHUE 3TUX 3a/1a4.

OOBIYHO TIEKIMsl 3aKaHYMBAETCS TEPEYHEM BOMPOCOB HIM TEM, KOTOpBIE IJIaHUPYeTCS
paccMOTpeTh Ha Clenyromlel JeKuu. bputo 661 XopoIo (HO, K COXAJIEHUIO HE BCEM CTYIEHTaM 3TO
M0 CHJIaM) CaMOCTOSITEIBHO, UCIIONIB3YIO JINTEPATYPY, XOTsI Obl B 0030PHOM MOPSAKE, 03HAKOMHUTHCS
C coZiep)KaHUEM TeM IPEACTOSIIEN JEKIUH.

MeTtoauyeckue peKOMeHAAUH 1JIsl MOATOTOBKH K CEMHHAapaM

CemuHapckue 3aHATHS IO MATEMATHKE — 3TO IIOYTH BCETJA PEIICHNE 3a/1a4.

[TosToMy mepBoe, 4T0O HEOOXOAMMO CAeNaTh CTYAEHTY JUIsl MOJATOTOBKH K CEMHUHApy — 3TO
pemuTh (MK XOTS ObI MOCTapaThCsl PELINTh) 3a/1a4H, 3a/laHHbIe Ha JOM. PelleHrne KOHKPETHbBIX 3a/1a4
HEpPa3pBIBHO CBSI3aHO C OCBOCHHEM TEOPETUYECKOr0 MarepHuaja M pa30opoM COOTBETCTBYIOIIUX
IPUMEPOB, PACCMOTPEHHBIX Ha JIEKIUSAX M B ydeOHMKax. YacTo Ha 3TOM IyTH Yy CTYAEHTOB
BO3HMKAIOT BOIIPOCHI.
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[Ipy MOArOTOBKE K CEMHMHApY CTYAEHTY HEOOXOAMMO MOATOTOBUTH IE€PEUCHb BOIIPOCOB,
KOTOpBIE OH XOoTed Obl 3aj1aTh mpenojaBarento. [Ipu 3TOM BOIMPOCH YCIOBHO NENATCA HA JIBE
KAaTeroOpuM: BOIPOCHI, OTHOCAIIMECS K TEOPETHUYECKOMY MaTepually M BOIPOCHI II0 PELICHUIO
JoMalrHuX 3anad. JKemarenbHO, 4TOOBI ATH BOMPOCHl HOCHIJIM KOHKPETHBIM XapakTep, T.e. CTYIEHT
JIOJKEH KOPPEKTHO c(hopMyIHpoBaTh, YTO €My HESICHO B TOM WJIM MHOM DPa3Jielie TEOPUH W Kakue
TPYIHOCTH BO3HMKIIM IPU PEIICHUH ONPEACIIEHHOM 3a/1a4uu.

MeToanyecKue peKOMeHIAUMH M0 MOAT0TOBKE U BbINOJHEHUI0 KOHTPOJIbHBIX padoT

ITucbMeHHbIE KOHTPOJbHBIE PabOThl — OCHOBHAas (opMa TEKYLIEro KOHTPOJI 3HAHWM IO
JTaHHOH aucrumuinHe. IMEHHO 1o pe3yiabTaTaM KOHTPOJBHBIX paOOT ONpeestoTcss Oauibl Kax10ro
CTyZEHTa 3a paboTy B ceMecTpe.

KontponbHble pabOThl HE NEPENHCHIBAIOTCSA, a CTYJACHT, MPOMYCTHUBIIUKA KOHTPOJBHYIO
paboTy 6€3 yBaXXHTEIIbHOW MPUYMHBI, TToTy4aeT 3a He€ O 6aios.

OOBIYHO TIperojaBaTellb 3apaHee HAa3bIBACT TEMbI, KOTOpPHIC BOWIYT B OJIMKAUIIYIO
KOHTpOJbHYIO paboTy. W mocie 3Toro Bce CeMHHApCKHE 3aHATHS HPEIIECTBYIOIIME 3TOH
KOHTPOJIbHOM padoTe SBJSIOTCS, 10 CYTH, HEIBHOM MOJArOTOBKOM K HeW. 31ech MONOMAYT Bce
pPEKOMEHJAlMU  MPEeAbIIYIIEro pasjenia, OTHOCSIIErocs K MOArOTOBKE K CEeMUHapaMm, 3a
UCKJIIOYEHHEM 3a/1a4 Ha JJ0Ka3aTeJIbCTBO, KOTOPHIX HET B KOHTPOJIbHBIX padoTax.

Ha cemuHape, npeamecTByrOUleM KOHTPOJIBHOW WM 4YyThb paHee, CTyAEHTaM pa3faroTcs
npoOHbie BapuaHThl (00bdHO 1Ba: «Bapmant X» wu  «Bapuant Y»). CTyneHTy HEoO0X0AMMO
COCTaBUTh MOAPOOHOE peleHHE 3TUX BAapUAHTOB UM OOCYIUTh €ro C IpenojaBareieM, OObIYHO 3TO
NPOMCXOTUT Ha TIOCIEAHEM CeMHHAape mepea KOHTpoJbHOW pabortod. Kakmas 3amada mpoOHOTO
BapHUaHTa COOTBETCTBYET OT/EJIbHOW TeMe, M03TOMY, €CIIU IPU PEIIeHUH OJHOW M3 TaKHUX 3ajad y
CTyJEHTa BO3HUKAIOT TPYIHOCTH, TO €My HEOOXOIMMO CaMOCTOSATEIbHO PEHIUTH €€ HECKOIbKO
3aj]a4 Ha COOTBETCTBYIOILYIO TEMY, UCIIOJIb3YSl PEKOMEHIOBAHHYIO JIUTEPATYPY.

MeTtoanyeckue peKOMeHAAlMH 110 MOATOTOBKE K 3a4eTy

3a4y€T mpoBOJATCS B MUCBMEHHOM (hopme.

[TpumepHO 3a 1BE HeeNu 10 3a4éTa, a MUHOTAA, €CJIM 3TO HEOOXOAMMO U paHbIIIe, CTyAeHTaM
pasna€rca mporpamma 3adéra. B mporpaMme nepedMcieHbl BCE TEMBI, BBIHECEHHBIE Ha 3a4€T, U
NPUBEIEHO NOJpOOHOE coaepkaHue 3Tux TeM. OCHOBHAs 4YacTb MpPOrpamMMbl — 3TO 00pa3iibl
3a4€THBIX 3aJ]aHUH, TPUMEPHO T10 JIeCATh 00pPa3IOB HA KaXKJ0€ 3aaHue.

Jlns moAroToBKM K 3a4€Ty CTYIEHT JOJDKEH CaMOCTOSITENIbHO BBIMOJIHUTH BCE 3aJaHUS
IpoTrpaMMbl, a 3aTe€M IOCTapaThCsl aKTMBHO y4acTBOBaTh B UX OOCYKIEHMH Ha ceMHuHapax. Kpome
3TOro, HEOOXOAMMO pazodpaTh BOMPOCH! JUIsI CAMONOJTIOTOBKHM MO KaXJ0M M3 TeMm 3auéra u3 6-ro
paszena 1aHHON MporpamMMbl. XOpPOIINUM JIOMOJHEHUEM KO BCeMY MPOJielaHHOMY ObIJIO OBl pelieHue
COOTBETCTBYIOILIMX 33au U3 PEKOMEHI0BaHHOM! JIUTEPATYpBHI.

6. YueOHasi iuTepaTypa u pecypcbl HHPOPMANUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
"HHTepHeT", BKJII0OYas NlepeYyeHb Y4eOHO-MeTOAMYeCKOro odecrnedeHus1 AJ1sl CaMOCTOSITE IbHOM
padoThI 00yYaAOIIMXCS M0 M CHUIINHE

6.1. OcHoBHas JIMTEpaTypa

1. Kpewmep, H. I11. Teopus BeposiTHOCTEH 1 MaTemaTHueckas ctaTucTuka B 2 4. Yacte 1. Teopus
BEPOSTHOCTEN : y4eOHUK M NMPaKTUKYM JUIsl akagemuueckoro 6akanaspuara / H. I1I. Kpemep. —
4-¢ uzn., nepepad. u gomn. — M. : U3marensctBo FOpaiit, 2016. — 264 ¢. — (Cepus : bakanasp.
Axanemuueckuii kype). — ISBN 978-5-9916-8911-3. Pexxum mocryma: www.biblio-
online.ru/book/3BC02C6C-EOQAE-4E81-A340-00EC8442906A

2. I'mypman, B. E. Teopus BepOsATHOCTEH U MaTeMaTHyeCKasi CTATUCTUKA : YUEOHUK JIJIs
npukiaaHoro 6akanaspuara / B. E. 'mypman. — 12-e uzn. — M. : U3narensctBo FOpaiit, 2015.
— 479 c. — (Cepus : bakanasp. [Ipuxmaguoii kypc). — ISBN 978-5-9916-6041-9. Pexxum
noctyma: Www.biblio-online.ru/book/BC799B00-9734-456F-A232-1B7A338DD2C4



http://www.biblio-online.ru/book/3BC02C6C-E0AE-4E81-A340-00EC8442906A
http://www.biblio-online.ru/book/3BC02C6C-E0AE-4E81-A340-00EC8442906A
http://www.biblio-online.ru/book/BC799B00-9734-456F-A232-1B7A338DD2C4
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6.2. JlonoTHUTeIbHASA JIUTEpaTypa:

1. TI'mypman, B. E. PykoBoCcTBO K pemieHuo 3a/1a4 10 TEOPUH BEPOATHOCTEH U MaTEMaTHUYECKON
CTaTHCTHUKE : yueOHOe mocoOue yisl mpukiaaHoro 6akanaspuara / B. E. 'mypman. — 11-e usn.,
nepepad. u gon. — M. : U3narensctBo FOpaiit, 2017. — 404 c¢. — (Cepus : bakanasp.
[Mpuknaanoit kypc). — ISBN 978-5-534-00247-8. — Pesxum npoctyna : Www.biblio-
online.ru/book/AC41B7DD-F936-4105-9511-9BD045A42CFD .

2. Kpacc, M. C. Matematuka B 95KOHOMUKE. ba3oBbIil Kypc : yueOHuK it 6akanaspos / M. C.
Kpacc. — 2-e u3a., ucrp. u nonn. — M. : U3natensctBo IOpaiit, 2014. — 470 c. — (Cepus :
bakanasp. Akanemudeckuit kype). — ISBN 978-5-9916-3137-2. Pexxum nocryma: www.biblio-
online.ru/book/3023ABDD-97FC-4BF7-928D-82AD6B68E9DF

6.3 YueOHO-MeTOAMYECKOE O0ecTeueHre CAMOCTOSITe/IbHO PadoThl
PazpgaTounbiii mMaTepuall, OATOTOBIICHHBIM aBTOPOM Kypca: mporpamma ¢ oOpasliamH BOIIPOCOB,
dbopMynaMu U CTaTUCTUYECKUMHU TaOJIHUIIaAMHU.

6.4 HopmaTuBHbIe NpaBOBbIe JOKYMEHTbI HE HCIOJb3YIOTCS

6.5 UnTepHeT-pecypchl HE UCIOJIB3YIOTCS

6.6 Unble HCTOYHUKHU

1. Teopus BepostHocTel, E.C. Bentuens, Mocksa, 2015 .

2. MaremaTnueckre MeTo bl U Mojien B ynpasienuu, E.B. llukun, A.I'. Uxaptumswunu, 2015 T.
3. Bsenenwue B sxoHometpuky, Kpucrodep Joyreptu, Mocksa, 2009 r.

7. MarepuajJbHO-TeXHHYecKas1 6a3a, HHPOPMAIHOHHBbIE TEXHOJOTHH, HCIOJIb3yeMble MPH
OCYLIECTBJIEHUH 00Pa30BATEJIHLHOI0 NMPoIecca Mo AUCHUILUINHE, BKIIOYAs MepevyeHb
MPOrpaMMHOr0 odecriedeHUsi U HHGPOPMAIHOHHBIX CIPABOYHBIX CHCTEM (MPH
HEe00XO0AUMOCTH)
Aynuropus Juist JIeKIUOHHBIX 3aHATHH 338/5.
AyIuTOpHH /1S TPAKTHYECKUX 3aHATHI — 224/5, 236/2
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